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[57] Abstract: 



PROBLEM TO BE SOLVED: To provide a vital magnetic field measurement method which s 

capa ble of aligning sensors to an optimum measurement place. 

SOLUTION: A low-temperature vessel 2 which holds a plurality of SQUID magnetic 

fluxmeters for detecting the component (Bz) of the normal direction (z 

direction) of the magnetic fields generated from a testee is arranged within a 

shielding room 1. A drive detecting circuit 50 for driving the plurality of SQUID 

magnetic fluxmeters and detecting the signals from the plurality of SQUID magnetic 

fluxmeters is arranged outside this shielding room 1 . A computer 90 which executes 

arithmetic processing is included. In such a case, the method has a stage for 

controlling the start of the collection of the output of the drive detecting 

circuit 50 by controlling the drive detecting circuit 50 within the shielding room 

1 , a stage for executing the arithmetic processing to determine a magnetic field 

distribution chart from {&Sqrt;((dBz/dx)2+(dBz/dy)2)} and a stage for 

displaying the detected magnetic field waveforms and the distribution of the 

magnetic fields determined by the arithmetic processing on a display means. 
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(57) [£»] (fciEtf) 

[**¥ai ->-)H>*)U-A l-rtfz, **#*53E§i 
T*««©j***|fil (z^lfil) (B,) ^r^tH-r 

#EB£*l. K^-AftlC, ItWSQUIDi 

3fc!t£MIJjL?ggtC0SQU I Dffi.m\fr%<D\m$:mfc 

3ft£i£iB#|fi]CQ/i!c# (B.) £ffll/>T {/" ( (dB:/ 
dx) : + "(dB./dy) ! ) ) *^«JS»*H*** 




1 

«*<ott**l*l (z^fi) roisg^ (b.) 

t»SQUi D«jfi3t£ffiBK#ftT*fii&gig7!)<EE 

$n, WEv~JU KJk-Afl.fi. Sg[CDSQU I Df&Jfc 

«*ftai«tti:fflVis*#e«n-ai^jifc»^T. aire 

v -)V K Jl/- A |*IT* WGBM ft ffl ESS (?) mUVP * fttt k W 

&&2ntzmtmmj]\t>)<D&(.tt (bj tmux {/" 

( (dB,/dx) ! + (dB./dy) ! ) ) 
fc, &ttl;*ftfcWE«y§fcJB. Wfi«IMfl ! ffll;:J:0#a 

««<7)&a*|fil (z#[S]) 06)c» (B.) *ttai-r-Bii 
tCSQUI DB$ft&ftfi£ft$-r£fifiggtfGfl 

$n, WG^-JUKJk-Afli;:, is&cdsqu i dbj£ 
stzmnbmmikns qu i D«$p^fl)<it^tt 

WfBSQU I D«3KWlc«tOttfflSnfeB«*»*Jt* 
T3S^#a^WfB->-J!/ KJb- AfttCg2B2ti-2>£& 
K« It Mft R ^ ffl ^ * ft » Ir » T , WE 

«ffl£*lfcWGi£iB:£|fi]Wfi!c# (B.) SrfflUT 
( (dB./dx) : + (dB,/dy) 2 ) } frbffi^ft 

WGttfMt®<bBHft&. WE«S*iS£«fc0jJl«x 

6nfc««©»flf. WE«MS£«fc!5#»&ftfc«siE 

ii^TS lit £W"t-5 d t -r3£#B«ff»l 
£T5««0)£iB#i6] (z^ifii) »0c^ (B.) £j&(±5 

wmwzn, m^y-)W)v-A^\z, «&©squi 

DB5fi3t£lEE<]LiiflSB?£ffccoSQU I D.fiTOI-^ e>WM 
5£«fflT3BI*Rffiigg&>J«EB3*i. KBHr&WBB 

bu wibsqui DmMsfiz^Ktmm.^nrzm^mm 

SI * ^ a 0tWK v - ^ A rtfcE fi 3 ft 
T, WE KjU-ArtT«#B«ttT-fcWEB»# 



(2) 2001-29 3 20 

2 

tit2M£ti:Tl#bft, Wfi**^aiC**3flfcjHtiS 

fiB^pSE-rsiet. «aasnfcWEtt*^iPi©iiK» 

(B.) Sfflir»T'{/" ( (dB,/dx) ! + (dB,/d 
y) 3 ) } A^a^flJHftJftftSfldlCffiaSfTft^I 
St, WES^^at, «ffl*ttfcflE«*K». WE 

10 4-TS«l«©iSfe«*|ft (z^lfij) Wtfc# (B.) 

■tfEBsn, wev-;pk^-a^iz, jt^cosQui 
^**mr*«ft*taig»*«fi«sn. i£B»jftaiiHi& 

■Wffl^fcJKIliU SISMS:ff/j:5 3>t!a-^«i:*ft 
BU WESQU I DBSHffK«fcg«ffi3ftfc«*B» 

*Sf^-rs**^a^wc->-;p kju- ai*i teas n 

3£{MB*ltM£BK:*msBE«R<OSQU I D)S$ 
tt£WGfc»ttw&fi£fci*-;£ffiT& B, WEv-JU K 

20 ;u-Ai*n?jBfftti9i/ifc^*Wfi*ii#ctttts*Twe 
**^atia#»»««&a*-r*iat. sssftfc 

i8&ttftffft&&SL&tf&. Wt31£Sc<DSQU I DBS 
[%W<DBMtzmW] 

[0 0 0 1 ] 

[5BW©»r5tt«»SF3 *f8Wtt. )£A, *JB. HftJfi 

©*t»K#^sfE-r*«*©«-ai*fT*3SQu i d (s 

uperconducting Quantum In 
30 terference Device) iM^fflUt 

£#J8«tf»gfi, :m£{3imu ->-jpkji,-a 
WKffiSttBAH^EBU BIMtaieiH&BrBB, & 

rtT^-rst-^&B, ->-^ F;u-Art^e,4^B 
«©ai£HA&©iwfli;:i«"rs. 

[0 0 0 2] 

<«ffl£ttTt>V»*j}« f ^B^»tt£*3:ri>&»€r. ifo. 
40 TttttffiTg&K 

[0003] ffi*co4#««ih»iTH. ->-;u k;i^-a 

M. 'DKcofiBjO«-lt*l?>&:t»lftie<OiC>ll^65S1- 4«iS 
Sr^ t l UT^Ji^(3tt, ^Iz-^-tt. ->-juk;u-a 
^tfcot-^-SBStSf^LT^SA^ 
S'l^Jg Rff S: r^S L & tl tt'/d: fift^ft (Rev. S c 
i. Instrum. 66(10), pp. 5085- 
5 091 ( 1 9 9 5) ) . 

so [0004] ±wmm\mmmttm^x.bm.frt>%?& 



3 

tteo£»to<T#*. SM£»KBTtt'C>I*rte& 
[0 0 0 5] 

[»9l##i*L«fc-3£:T*»HJ ft if SIT 

«, «j£*Bf*tttR , rs«fiii*«fi<A^o. mmtasm 
squ i Dmft(DiHiv.SB^e«tt«a}JKO]&^ffln 
-mmmu\%mmzffi.}%%LB£imT' ^ t ^ 5 ran 

[0 0 0 6] &£S©«»l£iE«K:fT£5 £tt. 

n? $1 ti f# b <bM&« © it iiis * t m t ft * Hr © 

SSrv-^K^-A^llgaBI-Sct, fi^$tlf£fg± 

[0007] »je<OiCfK*» 6 a*rs 

atfJlT«, £ft«B« ftSJgBW-fc 

S CD T» mt 3 tz sb iz lift J6 ©i>MW> 5 % 4 T 3 

^«ttia^jft»»r8B-c«B-rs - 1 l < . ->- 

[0008] *5g^cDgw«. ->-;n*;p-ArtTBH 
# ©&Btf* b It $1 $ nfc«« ft ». il^M S (3 «t 0 M 

6nfc««»*. Basa^osgs, MWiftjg©it 

MH*&<DfflB£iiJl£KU iwciiaitifctv 
■y-^to-arS^t^pI^t^S^frMltMSB, ^£ 
£*i{ttt<5C£(c&<5 0 

[0 0 0 9 ] *fgWK)«lK)HW«. ^-JPK^-ArtTf 
iS ^ft &St t * t; tftBI © it m £ ft fc o £ S * Mftt f 

[0010] 

BTtt. ->-JVK^-Al*nf, **#©|*|«©l6ieo^ 
^£38t3Xtf-*£, SQU I DB££irt£, H±lft 

[0 0 1 l ] #38fl©£M8Jgirt»|£B£J:ntf. •>- 
;U K |*|gRfC -5 t^ U - * - it, ®MW<D l*l3B© ffift co 
•fcMfoai b 5B f ft# ft JB & 'J 7 ;p * -f A 13 r -r x -f V <i 
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©aSHiBTHBtfT £ ■ ® ilft fiB £ -fe >it £ ffl 

[0 0 12] Sfc. *5SWK>SBT«, 
ftKlg^ftf^ggW^ft^Mi^fdKU $^ft© 

mm ^ fffc 3 iifiEi?s t , m #ft ©gm ^ ft & t > s©« 

^<Z)M*fTtt5«iaia»tA^ftSfflM3>BlfSB<Z) 
^gP^v-^K^-A^tSBBL, Si#ftWl^$-> 

-;u K;u-ArtfciBBsnfc±B7 f -f ^^u-fK^r 
10 [0013] ±ttmm<Dttmto!k-tiiL»tfr<Dtom<DVt9t 

itilT-si^i;, ->-;u K;i/-Ai*ig|5n^5^-^i/-^- 
tt. Bftie<i!)4j.«a)fiB«:jBW»»r«BfC«k D If « U 7)V 
^-ffCA«*T#«fc*. *aa«l£fiBf:SQU I D 
«*SK0ttB€:iflB^fc-B:SCt!»*-C#. BftJEro^fil 

tt 'h JB (OiC? b 5g 4t § a±i £ It Sit 5 B IC tt , m If 

20 b, -D««*«)ttB**t?#*. 

[0 0 14] *5BWK>4#B*lf»l»BJi«tn«. 

[0 0 1 5] 01, B7lC*r«fc5K:. *%^©4^e 
«n-B£B». v-;H>*JI/-A 1 i, ^;K4i, fe^ 
#^b«I^iffit^SQU I DBJKS-t, SQU I 
Dm^It^^faS (l#MJUAHeia«, 
II^t^^7<tX^^I>2t, 
30 ^yhSft»T5*>hU-18 0t, -SQUIDl* 
m*m®L, SQU I D««W-A>e©B^*ttfflTS« 

»*ttiiitt5 o©m**jR*b«juaatff«:5 3>fc: 

tife««BB. ttMSnfc-frBHB*. J^5aSTl#b 

ntzM^oftft, mwrnrnx-mntzmmoy^, ©h 

ii^-^±*S*tS^e (t^r^T'H 8 

o), squ i DmrntcDWiftZMfflTz squ i om 

i£lt«jf£ffl#*>l 9 a, x-*JRB-<0BA&**lffl-f-5 

x-^jRmrate^^>i 9 b, »#ar;i!ftje<o-6tttB 
40 WLTt*-^if£5B4t-2>xt°-* 1 oo^sag^n, 

->-;H-*;l/-A^t3, 7>7*7-fJ^2-7h6 0, I'l 

(4>«a*ffia-v h) 1 1 t^saBsns. 

[0 0 1 6] Zy^-tZtry h 2 ©^BlUcti, UftJEWiC? 
Bi^bfg4t5^1£^a j ,tS/c46II, 4-1 
6Bco««<7)ffiBi«^ (zbE») ^^tBtSSQUID 
a^lt^2 x2~4X4ffl7h'J vtmzffiWZtlTis^ 
3o BBflCOSQU I D«$It^J;S^tmi^bt#5 

50 ^EIt€rt#SC<h^T't^.o MIC, ^MAttfl^^B 
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tTZ>%£lZl$, mm<D3l$.ft (x, y, z J$fr) 

fit*. 

[0017] k;u-a i cortS^ttS^ttRjiiT 

»LTjH3»©££*fT&3ig£IIIK<!:. ttJMM^© 

R»a «c © sis * ff * v»s(9OT<D»a * fr& 5 ffl a 

@»<k^6a:*fflt»»WrSK«)*flEg|{67&»EHan 

tt^i: ft b fc H Um {C+»/Jn $ < « $ tlT l» -5 Ji^- £ 
->-;i/ K^-A 1 <0rtS<0ttiSt. 6 £Efi-rs 

[0018] 

[3891©Sdfi©»f6J *38W«)*lfi«*H*.#JIBLTI¥ 

[ 0 0 1 9 ] m 1 tt*ft&®$ttttT«££tttt«ff|-j||| 20 
KB©«WE*:*-rHTfc*. Ull t;^TJ:ol3, ->-;u 
1 |*1K ( S QU I DftSil-fcftteiftKfiMH-S 

*'>h'J180t, «lWl:/j:5^7K4t, SQ 
U I DK*|f©iif^Sf&jffiT5SQU I D«jfcfU&feffl 

»^^>19bi, SQU I D{&3m©tti?j$ff^ 

1 0 0*tfiB$tlT^4. SQU I DeSftftftUH 30 
*'^/19atf-^*M^^>19btt, 
^©3fi£££tt5;t«&, SQUI DlSlti^l^tfe 
&gKB<. l 9 a, 1 9 bte, ^Hi;J:§7. 

[0 0 2 0 ] ->-JU Ffr-AOWmzte, SQUIDB 

mtzmmb, squi D«*»^6«z)«aOT*iftaj 

■T*e«lttffllHl»5 Ot, Blftttffl0»5 0Wffi^j{C7 40 
>^X«7>rW-6ffit7>^7>fi^a-y h6 0 
<h, 7>77j)V9 6 OWtKTj^x^ *J9)),<Dt-9£ 
LTJKS-T5D>trrL-^9 0£, ffl££*lfcS8J§i|fcJB 

-v h 1 1 t««EISnT^5. <Dtt»ttffla-7 K 1 1 
«, fiajx.«^K^658-rs««ft^^*?fir« (1 0Hz 
~2 0Hz#) (7)A*> K/N°X7^ ^-fcriHtT. tf- 

£ ^ t- >? -> a > * ff 3 * w-r 3 £ f § . (1 

50 
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[0 0 2 1] 02tt. *»W<0£tt«(Dv-*K;|,--A 
rtKJ*ttS£#«*£B<D«ji!c£*TBT*.&. -<-7 M 
CQTgR©4 0(Dlfr$6 3 0 5 K^- ^©IfctCSSl 

2nfzu-)i2 9 5©±&x?< K-rsctficto. 

•7 K£##A?jfa KyFgiM ^ 
^©BTJfi (JiTTjfa) ©^Iij«, ttE->'J>y-(3 

t*. ^yKOCM KfilfcfrlfiJ) ©£»te, * 
•7 h**«3 15»XH Kt«fcoT»WiE**T*4. * 
^-f^X^y h 2£m#LT^§#> HJ 1 8 Ote, £ 
7<^X^>y h2^D7J[fi] (xzffirt) tETjft (y z 
flSrt) KlHliR#pJf£TifcS. 5K. ^yK©±fcte, ft 
Sfc#©#©-g&#£±#$1tT4>llI <I«A©£«. X« 

»X7-V.y H 2 4 5ri«EBLT&<3. ^ 7 h'40A, 
B, Cl5fa(D&W)t, *>h'J18 0©D, ETjrSj©^ 
Wit. 17-7 7 I- 2 4 5©±T&I/jte, ^KrXtt'J* 
- hn> hp-;H/A- 1 9 c Cct^T^IP^HgT^. 

-So 

[0 0 2 2 ] 01 RUm 2 £*T*HKftttS4#B* 

fctoO, y-il' h'JHA 1 ^Cl^t^U-^-a, ^ 
llXttUt- hn> hD-JH//\'- 1 9 c CioT, ^ 
7h*4$±T, &&, BfT^ (A, B, CTjfa) fl&l/j$ 
ti", SQUIDiM$rtin77-ftX^'yh2i 

U18 0SD, E * file 015 £-t£T, Mt&t<Diim£>? 

-2>o ■tSm#O^Sit^7i'^7;^-y h 2 t0W2 0 
cmgSJTiS^>^T, t^l/-^-(iSQU I 
D^It«jf^ffl**^>l 9 a^ffLTSQU I DfiSmit 
£IM££-fc!--5. ^U-^-«SQU I DH^It^b© 
ttl^iSJBSrt-^X'C^^'U'r 8 OT^^i t|W(»#{;, X 

e-* i o ofr*>%-r2>&»%(D,bm<D'btoizw?\d- 

"T-ZMmt&XZs 1 9 b^ffLTzi>t:a.-^9 0 

[0 0 2 3 ] H3tt, *3fiW«)««T*«lftJEroiDIBI 
5. 1 3 0A>65B4T*«*«!:lftje©iij.K 1 

miti 2 0i=«t5S#roiL.*Hii£*. ^^-r^Ts^-y 
h2©i*jguf;s,ssQu i Dmmwz&zmmmfetm 

Vttzfro, t;^^H8 O(cS^©«L^0^$g 
<t. try4-*7s*y h 2i*j©SQU I DK*fhCJ:5|ft 

16 ©^H© fiS # fl^ icr Mft ifi 6 , -f-LTHnSB ©-big © #D 
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h2©T«£»#©II«iIilC«*3ttT (01 1 

iT4i;5»f (2~3Hz(OKffllO!)«|€f^^95i-'f^ 
$v hlzMWi**}-*., :«WSQU I D«3K«-'tcfi 
BUT. &#©fg£ME<h&3) t»*-r*fc»t. B 
»ttffilHl«S5 0©m^m^<O5^. 2~.3H.z©M 
«tt£i£»rU Rff^CDMife©:^ (4~5Hz«_h) 

[0024] @4 a, (&jeo^KA»5f6r<5B«aijeffl 

<D*L>K^ b 561" § WIS (I » S * X 7° 1/ 
-< 8 O££*£*lSiiffi**-f0T&5. Hffi<7j±afC 
TKfct^iZ, SQU I DSBlfcfltCO^-r^O, 1, 2, 

*ifrJB15-l. 15-2, 15-3, 15-411, U 

0 (ECG) 2 0 5^X-f-7"LTlHT^<. 

±SC*»15-1, 15-2, 15-3, 

1 5 -4<Dtf-^(D&S<hT^W2St^2 0 5©t°-7<7) 

[0 0 2 5 ] ilffite, h&<DWLB 15-1. 15-2, 
15-3, 15-4^bM^tl^i>ttS^|:i-C«i 
TSUftjeW'&ttfctt* (04, H5T?tt^tt»=14 
2) **^-rs«»l 7 5t, BftiEro^tttO^'f 

02 o 5^e»»6n*»#©'CfttR*R«T«^-r*s 

#«ii>*Cftt»c (0 4, H5TB-£ffi»=7 0) 
-fSgBfr 1 9 5 S*»«13 0«-il>ttO^ 

5S#«'frK'frttim£Sfl'l 8 5£^tkT5o ##C0 

'Dttfttt, raKa^^mit 1 2 o xtee#«<L« i 3 o 

[0 0 2 6] HftieOiDttro^'f 5>^*ftlb-fr-5l!ftje© 

^BK^ieisiMB^Wff 1 6 5*«^*-r*trawftc, xt- 

* 1 0 0^bi]fc^©<MBtC&frtffct*--7°#£%££^ 
5, ^^(O-SDTS^CO^Sil 3 0<Oi£fttJC»«L/fce 

i o o^b«rsiftje<z)'£.'ttt3^j«rsif-7*#, wje 

<Z)^IK^ttlSIJIB^«ff 16 5, Hft!E«).C ? K^b58-r*« 
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[0027] 05«, i&je©.&«frb«-r*«*iin£0 

IS**S1-Hlii©«lfflffl**-rHT?* 0 , 0 3 fc* L fc 

Bftiero^K^bjsrsaiJiiftai^fciftfrtst-^x^ x 

yu-f 8 O(C^7K$tl§Biffi^7KT0T$)'5 o t-^x 
^7,7°^ 8 0t;, Bftieffl^«ll:»tf4««^H2 1 

5 1, fayt(D>bmzmiz>mmfti$M2 2 5 tut. mm 

0£«j&>b5BT3«*iS#l 5-1. 15-2, 15- 
10 3, 1 5-4i, ®#0-i>®02 0 5GD&ffi*ig*<!:|i^ 

[0028] m^mm 2 1 5 «. squid 

#) ©#ft. MsESfifctt«*rfii©a«(fi» (b,, 
Br) ©*&*HI (/" (B s ! + B v ! ) ) , Mfezntcmm 

fifaommfcttv'Mttm (dB./dx, dB./dy) 

©*£*HI (/" ( (dB./dx) : + (dB,/d 
y) : ) ) CD, ftn^£ffl^T^LT^-5o 
[0 0 2 9] 05l:*-r^Tll 9fiC0SQUIDlj(E 

»»fil (dB./dx. dB./dy) ©SfefeMi (/" 
( (dB./dx) ! + (dB,/dy) : ) ) ^b*»fc 

^^^702 1 5fc*LTlr>5. 
[0 0 3 0 ] Mffiftm®2 2 5tt. H£Sttfc»IB£|iS| 
(B,, Bv) ©^7 HMi£KB#ft^0{;:9 

J&ftffi (dB./dx, dB,/dy) C0^h;Mi£E 

[0 0 3 1 ] 0 5Wa®tt04i^(C, ffi t £<D.m<b 
30 ttMM*T16 5i, l|ftM©'kKifcWS£:g*T*S 

»i75t, n#<D.bm>c*mmm&mfi 1 s 5, 

(04, B5Ttti«ft=7 0) ***f-5 
»#1 9 5ifc*LTH5. 

[oo3 2ii$$n^«, n&jeo&KfrbSB-r 
oT^u ««, m^(7)^fli0$*^i-^i»#^^afe 

il»ti2 1 5ilS»fiiI2 2 5tt, ft 
t>MTl;^LTfcJ;i)U 2~3-6ttlc lflES^f 

40 *fc<D-et>*toa^. ^u-^-te, i^ti2 1 
5 XtttB«S»*H2 2 5 1, «rjew^«^b«-rs«* 

ft JEM 5 t &JL1£tfi?>, ^yh*4^>h'J18 0^ 

[ 0 0 3 3 ] miM'Atm 2 1 5 Xte1t»^*0 2 2 50 

tf)f7-f ^7>^ 7 h 2iJ^b©#:*^Tf#bnS-b>-tf 

©^K^b5B-r5IKJg^3S< ajT^S*^W»rT#, 6i 
50 fcftT'<DffiVl(Dimtfffimz®MT'2Z> «t 5 fC^C^. 
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[0 0 3 4] El 6 it, H3 0)Uftie©^m 4 Offftfct 

?7 h 2 4 5W^fiK0T-fe^„ 0 6tt, 17-^X7- 
A^gl$2 7 5^bl7-7 7 h 2 4 5 K;SAIE{C?cig$ 

2 4 5A^SP^ft^J:5i:. fe$lfcltffl#-f F2 5 5 S 
777 hgfS2 6 5©fi»;WLTl^„ Ui£ii7cX7 
h2 4 5±tTI!a)S«ttB-r*«t5t. JSJStt'S 

[0 0 3 5 ] -€-©§1, ^^lx-^-ttX7-A^7g|52 7 
5^bX7-^#>7f?ffl^TI7-7 7 h 2 4 51: 

y h 2 SriaS'^S^i^Tt-S/i*, HftJE© 

•v h 2 4 5l*J<Z)X7-(Z)A*©il!B«, Ut-h3>h 
U-)\,VK- 1 9 c (Zcfc^TfenlHlT-S^o 
[0 0 3 6] 0 7 tt, *56W»Hi6«i|©4#«JgIt»|g 

T. ^-JH*;P-AWrt*Tili*«[tt)i«*RJ9EiiIiBd: 

tzmtitzmwtzmT'&Zo muzm-tzistwx'te, 
mit&mtz&w&m-rz. muz^-r^otz, > 

pMioyo, 7*-#7, h m 

fct-K) ^£t££-f£zi>D-7 1 10#@Sfi£tlT 
t^.' SlOllft-h' (HJfrE-F) iUTfi, 

- HXttCFM-t- h*#*«*-5. 
[0 0 3 7] K^-A 1 coftgECtt, jg^&I^W 

I£S©?BI£[hISS (jfi*at©«ffl*ffa52l«0»<!:. id 

$7°d-78, t^r^^K80, nya-yi 
5. 

[0 0 3 8 ] *5SW(Z)«ilC«t5ll&iec0iij.»^6 
5E^T*as&««cDiiii^ji©-0ll*^1-. 0 l wltt 

Ifil, y^fa) TW^Ujt, ^7h'«±TSlS| (BTJft, 

> h'J 1 8 0l;J:otDM (x zffirt) iETJfa (y 
zflfil*!) COHie^ plfigTSS. A#(fi] (x# 

fa) T"?7-f f**7 h 2<OT^6 5l€rdiStlfc^ 7 K 
4H«UZ*S. ^'SU'—fr-tt, i@^«7°D-7*8^^ 
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■ €;«iBU, M U fcMK T"£ ? 7 -f *7s 9 7 
h 2 ©TiB{ifI£ifi"3'tf <bi; o (3, ^7F4©A, B, 
C#|fi]©gH!Ai#>HJ 1 8 0COD, E^lfiJW^h 

[0 0 3 9 ] 0 8te, *fBW©H«W<D4fffi8«th»l^ 

10 3, ->-^b*^-Alftl3tt|g^7n-7 <|3^$j£ 
ttT) 8, 3>D-7l 10, t-^rV 7 71^-f 8 0 
a<ES£*TCH3. @!F&7°ni-78 «, > — K^— 
A 1 wna5(dSBBSnsffliFjft^WrSS*#6«)2lsm 

&Z flit* -7)11 5 OKiOttttSnTHS. iigft 

a&tfm^MgtciDifbftsx:]-' (t^n, 

BflMt'J-ai 0(cfEtt$fi^t*(z, ->-;n<;p- 
A lrtSCfeit-^TY^^H 8 0{z«#iS[H«ii 
20 UT«7K$tl§o t^TVX7K8 0l:tt, 01(7) 

[0 0 4 0] 09 te$5g$]<7)ITOlT®ffl s ftsssafe 
7o-78<7)^^^7kT0T$)'5„ 'jg^afeJgWjxfcfltl* 

X>Jx> (PVDF) «&<DE*fi#*fc£fflTa. & 
£. |S^&7 P P-7£SQU I D^ltWia^T'^fflT 

30 sin. Eit5 5 7^x i 4«i i (Dmizimnmfa 

2 1-1. »2 0ifif3aKffim2 1 -2*«JBffiSftT 

43 0, m^-®M2 1 - 1 (D_twiz, zzfttaffltittm 

1 3tt, x#+->^flg, ^iie^#(Df t#Btt*fW«Z) 
[0 0 4 1 ] IflS^e MTffft5«^. If 

a©^<t<, fflffftofcfi* a , ^ (::m 4 

40 ^^-r>h 0 -y>7^Zo if 5«f. -f>f-^>7* 
/" (Z»Z.) iUTJ?$$:A/4 ^<©^^i 1 
Sl^^^iT«f£LT^5. iFSS^ll 3«il 

i 0 0 4 2 ] mx\t, v U □ >zf AJZ#»ttttW*^tt 

as i o.#co7^ 7^?i^urifii. ^^-r >t°-y 

12^fgfflT§„ fil/>X©SIHfil 5 0 0m/s 
e c, %m>\£-9>7,\Zm 1 , 5 MR a y 1 s, M 
50 &«E«gfittpJ^IB0/h3^WffSL^. E«t7 
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II 

$7^X1 4<Dltmiz\i1tWMWi (rtv*>>?) tt20 

mm £ n, ftmuwitt 2 0 he** 7^^x14 

|g§«i2 1 - 1 , &EE€£ 2 1-211, 3*^22 

tO 0 4 3 ] ffl/>Xl 2<D^5>, 1 
3, 112 1-1, 21-2, K^-t75 -y?7. 1 4, 

fr- X2 8<0«t>C*»$nT^S. 7—3. 2 8 (DttUt 
L T tt 7° y 7, =f- >y 0 im i L < , «« ^ K £ J6T # 
ga<*5*£tt. 7;i/$x7A, »gs©#«tt<m£«fc 

o y-x 2 8 izmmis-)i h £isir= 

[0 0 44] 110 (a) , 010 (b) , 010 

(c) , 010 (d) , sio (e) \t. *%w<Dmm 

b&3;@^&7*D-7^X5KX7j|6] (FTzST) wffl 
»t6H©fl**1-H"Pife-S. 010 (a) , 010 

(b) \t, 'j-77H^-y uxTtmm&m 1 ?) 

**JfflLfc*£<DfflW«Hl 6 a, L.6btSU Gtt 
««SE;fr|S|. Ftt^^-fX^lfiJTftS. 010 (a) 
H. IM7H (GEflHr^S-y^X) 14^65E4U 

thfc*£<D««SHl 6 afc*U 010 (b) tt, jg 
if«7K (Eit7?7^X) 1 4#636£Lfcfi# 

§*U>X1 2(Z=fc(9/z:< 7^-AXt?.=fc5* 30 
«U X7<X77(S] (FT*T) KMLfcHAJe©** 

wcDs&Kwm^&m&znzis&nmmmm 1 6 b 

[0045] 010 (c) , 010 (d) a. 
Tjft (FT'^f) fcEtt7? •y?7£frS<JL77'f 7 

mi L ^^(3j;0^#&^7^-*Xt"^^D-7*'(2^ 
5cE*lfi»rP) £fflfflLfc*£a>ffl*«ll 16c, 16 
d£^T, 010 (c) tt, 2 77l^««T*Si3ct0^ 

7 LfcJS^rofflWttll I6c^ 40 
To 010 (d) «, 2*|fi]Wti^«fc«J:0iei : ifi© 

MSrfcSZlttfT**. 010 (e) tt, jg^&T'P 
-78 WftgRW^#.y7>#J»'FT. !Jlt7KX 
tt3>^.y**7^<(0i;fc5cEflliIb : F«#2 3*. 

* : F^aE*ifiititss.-r**aE*isjtc««wciHies-a-s 

CilCcfcO 3#7Cx-?<hLTt#bft£8!fflEHl 6 e 

HttliHE^lftl. Gtt«-TilE73l6lT*§. 
[0046] 0 10 (e) l:*TjB^KW*3l£l3«t»5', 
ffi^Wfiif*^. CFM (A7-7D"?7f> 50 
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6<0#3$U*. it, BIO (c) . B10 (d) C 
*?2%7i&WmW]?*mLT, 010 (e) IZ*? 
3 ^7C*S*«^ Wf:T#*. 
[0 0 4 7 ] 01 0 (a) , 01 0 (b) , 01 0 

(c) , 010 (d) , 010 (e) \ZOkT. *%W<D 

^5fc3ig£fe7*D-7*£, ^7<tX^7h2«T 
#fcEllT£5. 111H 010 (e) IZ*?**- 

7&7°D-78«, ^7<t7^7 h 2 fflTatHJEEIl 

$ntt^7 7^ e-*>3 0- i(c^;uy-3 0-2 

2 5- l ^[HlT^iilcfcoT, iMXo-78^7 

^-f-\NU2 5 -2£|slfc>UTiglFifc7'o-7*8 0> 

7°a-78<DKmmZ%.fc%m2 9lZ®M$1t2>Z\£tf 

[0 0 4 8 ] ig#$7'D-7 8rortai5<D#W#-y7;l/ft] 

1 *5cEHfi»rP 2 
3WHIfejlS]«lgi : ^-^-^T^S)LT ; fccl:<, S 

«, 01 lfl*TJ:5(C, ffigfiBHl 6eii#m3tl£ 
©*fi[l;»^T. «»#2 9(7)^K3 3©rta«l|ftJ6 3 
10jB#KWrl«W«*tStt, 8&M3 1 O&R 3 2 

T7?-y KM 3 1 0<DI3 2^b& 

m$*ia«*flt#*«j:t)*#<&sj:5tii»-rs. h 

w£T s * & k *r an? & o . it m £ m \z £ § k 
je oi« co its'i i pi u# (3 mi cd itmm <Dmz *m # 

[0049] it. ^©iftjBOT^HA^ss^-raa* 

S MJg-T 5 ±!2Titt W L fcjg^ifi 7° □ - 7* 8 £ ffl 

fCcfcO. &^WI}ft^0O'L>Si^bfg41--5{gl±im^ ; &S'l^ 
IC81S£T#S. W±0OittWTa, 010 (e) 
*-*^7 + t >£fr^5)@#«7D-7'£^7'rT7 
^ -y h 2C0T^CEK-ra*^*«<J:LTiRWLfc**. 
010 (a) , 010 (b) , 0 10 (c) , 010 

(d) , 010 (e) f.l/KT, ->~JVK^-Al*ITteffl 

$ ti 5 i * 7c x a 2 # teew mm *> & % m% & 7 □ 

-7»ll^fci77'TT7^-y h 2 WT-/7fCffiST#-S. 
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CO 0 5 0] 01 0 (a) , 01 0 (b) . 01 0 
(c) , 010 (d) , 010 (e) (C^T, *%WV> 

mj 1 8 ocd -mznmx't&o 01 2 a, 

010 (e) K*f/*=*;i'X*ir>eff«:3ia#ift 

7d-7£#> hu 1 8 o(D-mizmmLtcmmm^m 

WTZ>mT*$>Z,„ ?7-1*Z<!?yh2<»Pim-J]$) (R 1 
l^lfil) H', rtM^'f KU-;U3 5-2fCd:0®0H* 

tlTfe (9 , K ^-JP 3 5-2 ttrtlHJ 35-4 10 

I3«fc0#> HU 1 8 OfCffiftS tlTHS. 
[0 0 5 1 ] 5(1, rtiJAW h* U-^ 35-2 OftgiS 

S3, nmiM H U-JP3 5 - 1 3 5 - 3 \Z 

3 0-1 n«W-f K U-Jl/3 5 - 1 tPWUM H U 
-Jl/3 5-2£<0|Bl£, ?7<^^7h2«RS*[S] 

(Rl lTjft) C@fi»»T#4«l*<!:&o-a»S. 

[0 0 5 2 ] ftffltf -T K U— Jt- 35-1 tfaffltf-f H U 
-JU3 5 - 2 t(D?£\T"7 ^2 3 0 - lWHfefe 

E£H£-f5* hyA-34#, 7'y^t°-^">3 0- 20 

i(D±m<nmzm.tfhtiTi^z>, ?y i\£~*> 3 0 - 

i©Ta©»K. 0 1 Ui^TfllfilcT, 

^>4ff/<s:5I^/D-^8$^7<tX^7 h2« 

2 9i;fist^au, 01 ltRHTKflLfcat) 

T"&0, 0 1 2 KSfHricTtt. @#$7p-78£? 
7<^7*y h 2CDB^|»lfflttSCfiI1f, £ft«ffi2 

9 CftJtili^Tti. 

[0 0 5 3 ] 010 (e) 

-*Jl/X+V>$:fT^5^i : «^P-7*^*'> h 'J 1 8 30 
0{ciaST£^££#]<hLT!ffiiJJLfc#, 010 

( a ) , 0 1 0 ( b ) . 0 1 0 ( c ) , 0 1 0 ( d ) , 

010 (e) \ZkT, z/—)V h*;P-Al*n?teffl 5**15 1 

[0 0 5 4 ] 0 1 3 tt, *3£W<DmMM<D : E-?Tj X 

W8 0a, =j>d-7 1 1 0 tS^HiBSrWr*. & 
fiofclfc (*8») >1 7 a~l 7dt; 

•k^TKJESnfct-HTOjBffiftBift^SiSifns. 40 

>*«£#a*ia£ftA*-Kt9:5£#*>l-7 a (013 
*6D**>A) , »flBH*»*B : E-HR3e^^>l 7 
b (0 1 3'*0#*>B) , a«(Z)||ffi<7)l^raW^Si# 
tfSgnr&fcMt- K»£#*> 1 7 c (0 1 3 

KXttC FM*-KjK£#*> 1 7 d (0134'CO^? 
>Dop) At-K, Mt-H, h'-v7°7- 

KXttC F Mt- h'tt. WfeBt- F 
ff-T-5, 50 
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to o-5 5] m^&mmit, y<>M#*>i 7 e 

(01 3*C0#*>Ga i n) , 7*-#*HSsK*> 
1 7 f (0 1 3*»*37>Foc us) 

h7^KLfc^l;«, 7iJ-X^>17h (013 
cp(D^*^>F r e e z e) £WLTIiffi£-l$^li:£ 

BH"JII!te#*> 1 7 g (01 3t»^>P r i n 
t) ^WTCi(3=fcoT, -«ff?±Ufci@^«il«iOW 

H#pJirc&*. tt±0iitli, t-^f^yH 
8 OtjatKHftSSSLT^a**. ^TT-fHSf 

t, squ i D«*inc:«fco#e.nfci£j«««fl)*»* 

[0 0 5 6] ^^f^^H8 0tt, ««Sff£0>8 

1 7 a~ 1 7 h«, *y^*;U5t<D**>£ 

g**>l 7a~l 7h{Cj&ffa**ffJ&:5«l6*i*fc 
-fct t-^xV X^H 8 0 tttSICRliSnT^-Sa 
>u-yl 1 Otc^OIWfPSnfcfflfFttPi**©^ F 

[0 0 5 7 ] 0 1 4 tt, *f£H»*j60ij<Z>jg#ifc&»rg 

> h P-;^&tfjgif&7P-7£#trc7)g2M£ 
sttwr-sHT?**. ®#js^Kg@(Dn>D-^ 1 1 0 
a, *ty K4(oiBk:asBiisnr*o, £>si:«i;t 

^7h'4^b3>D-7l 1 0 ^t^lTA/r-f ^ 
-T7°T$fflT#5. 3>P-7l lOfCtSIMflia. 0 
l-3tH«T»0. &8©$l£ (18$) t-K<DKS£# 
*>17a~17d, y-f>PB^>17e, 7*- 
**K18#*> 1 7 f , 7'J-X^>1 7 h, ^Wffi 

#i#*> 1 7 gwiiftdctonff $ns. 

[0 0 5 8 ] 01 4t3*f 3>P — 5 1 1 Oi:0 7(;^ 

■Titi*ft*wsB*#6 ta, #^s*fijffl Lfcam^ 
iE^nx^o, n>D-7 i i o tmwtk&m&m^fc 
^otosn*. 3/D-71 i owftif|pF , g^a0 1 3 

S. ^yH 4 COBSt a, gfiS(7 , D-7ll$#2 6 tig 
^&7°P-7^^2 7^|fiS3tlT^^o 

- . * & n if it I'l t m m ( c £ # & ^ k m s i ; ct s it S'i 

*ffitt5«^tt. Sf8XD-7^2 6^iIL 
T, ®^&7P-7'8£, ^7<^7^7>2(Z^ttL 
ft^iT, fl^SI^ L 7c ^ !I m? % & 

[0059] -baia^itfflfi<ti?m$(zig^«c^^g(c<t 

^ItM^M-C/J^il^a. glfftXD-78^^7 K 
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mofflfe (ftf&) *-KCDfa£#*.>l 7 a~l 7d, 
y-f>*S#*>l 7 e. 7*-#;*tHg#*>l 7. 

f, yj-xt^y n h, mmmi&tf*>n g*m 
coo6 0]Hi5tt, m%m7a-zf3ift&2 6 (Dm 

MKMi&ZmWTZmT'fcZ. HCMSW 2 6 - I <D± 

Mtf'Sy >*4©ifi{csecigiK (R.^rsi) pJBg(;^^ 
ft^mmtt 26-2 <o-»#, @£M«# 2 6 - 1 ©± 

WdlUte (R:7jfS]) nJfgKfc^Stl, i§^7°P-7 
8 £ft£fT5&#aW 2 6-3 BSgBW 26-2CiJ 
*f3, -|»3*t2 6-2ro(H<D@DHIlI*K (RiM) "I 
fcKlB&aftT^*. Ri, Rj, R 3 ^T[S]0[Elfei, L 
*ftT<Dft£c/)!figf3J;D, jfiffift^P-^SOjfeJBiif 
££#??ffi2 9il£#£lt3 0 
[0 0 6 1 ] 

5:tA«Tt, Bftiew^W^ 6 ©«Uf ft ^©Itfflll i IS1SS 
E3 ^81 1*1 © ifiLfittg COilt^' ;U H )V- A F^IT^hE £ 

[0 3] *fg«w^JgWro, Bftie<0*Cj«4>5f6-f*«* 
[04] lftJB©^K^6«f*«* 
[0 5] *fajj«H»]«, Il&je©iij«!6^f8-rs«* 

[06] *%m<Dmmw<Dx-7--?yb<Dmfc&7fit 

0o 

[0 7 ] *ftm<Dmnto<D±itmmftm&m<DmtiL&7ii 

-T0o 

[0 8 ] *56W<o*ifi«©4#««Wj|||SKTffiffl-r4 
[0 9] *5gBflco^^ll!^ffl$tl-5^^fe7 0 n-7*W 

[010] *%w<»%Mm\zm^T{mzft&mmm 

-T b & £ jg IF ft 7° □ - 7" co X y 1 7 77 fftl CO II SF tSH (0 
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[011] *aw©*it«ic:»ir»Tja#»^D-7 r *^ 
**** hoT^fiBfamiSiifl-r^H. 

[012] #^©^MWC^TiS^7°P-7*£# 

>b*)(D~mz%mTz®f&$:Mwtz>m, 

[013] M^ffiWwt-^rVX^KwM 
[014] *36H©£«fcl©, i8t8»»Sll<03>h 
0, 

[015] **w©^ifi«<oja#»i^P-y^«f^©ff 

1 ••■-> — Jl/ KJU — A, 2'"^7-ftX^7 k 4-^-y 

K, 6---«£tt*ft&lt*tt, 8-jgff7£7p-7, 9 

-asraaxwFifeM. 1 o-B«*tu-aB, 1 

1 --WflSMiiv k 1 2-ff 1/>X, 13-f 
1 4-Elt7 5 y9X mm^) , 15- 
1, 15-2, 15-3, 1 5-4, 16 a, 16b, 
16c, 16d, 16e, 1 7 a-At- K!S5£#^ 
>, Hb-Bt-Ht^X 17c-Mt-h'R 
1 7 d- [Jy^-t- h'XUCFMt- F 
»£#^>. 17e-7'-f>II^>, 17f-7* 
-7j7|^g^^>, 1 7 g-EH»Jffl$&#*>, 17h- 
7'J-X**>, 1 9 a-SQU I D«3KIH!iffffl#^ 
>, 1 9 b"-r-*JK*H»#*>. 19c-U^-h 

3>hn-jH/A'-, 2 o-Wffi3?]IW; 2 l - l -la 

*tM, 2 1 - 2-mmmm, 22-^^, 23- 
;k 2 5- i-±T^ism»ffl^'f-v , ;i/, 25-2-y 

'f-VJk 2 6-af»7 , n-7^»ft, 2 6-1-EHE 
Mtf^, 2 6 - 2 -"fftim&ft^lK&tr. 2 6-3- 

a^«E^p-7**««p-rs«j*a«. 2 7 -jB*»7D 

-7"£ft&, 2 8-7-X, 2 9-4#*iB, 3 0-1 
-5-y^t 0 -^>, 3 0-2-^y- 3 1-M, 
3 2-iCfK. 3 3-fK, 3 4-7 h 35-1- 

nwtii k i/-;k 35-2 ■••rtfflTj'-r k 3 5 
- 3-^tj^^, 3 5 -4-mmm, 50 -mm 

fcfcH[s|f&, 6 0-T>-f7 4)li?3.-y k 8 0-€- 

^T-V77V-r. 9o-n>tra-^, 100-xtr- 

7J, 110-3>Fn-7, 1 2 0-B9ttM^«fh, 
13 0-'S#O*i, 1 4 0-|ftJE©^K, 15 0-7 

-7;h 1 6 5-Hfrie<o^»C?ftHJ0lja«*r. 175- 

&ft«<D'&K&tt»£a^-f*a5#. 1 8 o-7j>hu, 
1 8 5---mi£<n<bm<b&®m.&mtt, 1 9 5-e#©ii> 
H'Dttft^s^-rsa^, 2 0 5-s#o^m 21 

5-«*»*H. 2 2 5-lMi, 2 3 5-18, 

*8Ko»ffiH***-r*^*j*afcra. 245-X7 

-V^b. 2 5 h*. 2 6 5-777 
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